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INTRODUCTION 


This publication combines into a single source all tidal and lunar 
data for operational locations of the Pacific Missile Test Center for use 
in Calendar Year 1988. 


The data presentations are in two main divisions: one for Point Mugu 
and San Nicolas Island, and the other for the Barking Sands area. Within 
each division, the times of moonrise and moonset and tidal data are 
given. Appendixes provide information on lunar phases, sunrise and 
sunset times and calculation of the tide at any time. This publication is 
issued annually. Information regarding this data may be obtained from 
the Geophysics Division of the Range Operations Department. 


DATA SOURCE AND TIME REFERENCES 


The data given here have been prepared from information contained in 
Tide Tables for the West Coast of North and South America including the 
Hawaiian Islands, 1988, published by the National Ocean Service. 


For Point Mugu and San Nicolas Island, all times listed are Pacific 
Standard Time (PST); add eight hours to obtain Universal Coordinated Time 
(UCT or Z). When Daylight Savings Time (PDT) is in effect, 1 hour is to 
be added to the times given. In 1988, Pacific Daylight Time is scheduled 
to commence at 0200 PST on Sunday 3 April, and to end at 0200 PDT on 
Sunday 30 October. 


For the Barking Sands Area, all times listed are Alaska-Hawati 
Standard Time (AHST); add ten hours to obtain UCT. Daylight Savings Time 
is not observed in Hawaii. 
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TIDAL DATA 


The ranges of tidal heights that may be expected at Point Mugu and 
San Nicolas Island are shown in table 1. The range of heights for the 
primary harbor in the Barking Sands area, Port Allen, is shown in table 
2. The times and height of high and low tides for 1988 at Point Mugu are 
given in the even-numbered tables 4 through 26, and at San Nicolas Island 
in the odd-numbered tables 5 through 27. Similar tide data for Port 
Allen are given in tables 29 through 40. 


Table 1. Tidal ranges for Point Mugu and San Nicolas Island 


Point Mugu San Nicolas Is. 
Tidal Levels 
Height (Ft) Height (Ft) 


Extreme high water 7.3 
Mean higher high water 5.3 
Mean high water 4.5 
Mean tide level (mean sea level) 2.7 
Mean low water 0.9 
Mean lower low water 0.0 
Extreme low water -2.0 
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Table 2. Tidal Ranges for Port Allen 
Tidal Levels Height (Ft) 


Extreme high water 

Mean higher high water 

Mean high water 

Mean tide level (mean sea level) 

Mean low water 

Mean lower low water 

Extreme low water - 
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These tables list the times and heights of high and low tide for each 
month of the year and chronologically through each day. The heights are 
all measured from mean lower low water and are values for a sea 
unaffected by wind waves or swell. The height and character of the sea 
surface are influenced by factors other than the predictable positions of 
the moon and sun, and thus are likely to be higher or lower than computed 
values indicate. 


LUNAR DATA 


Times of moonrise and moonset for the Point Mugu~San Nicolas Island 
area in 1988 are given in table 3, and for the Barking Sands area in 
table 28, preceding the tidal data for the respective stations. 
Information regarding the phases of the moon in 1988 ts found in 
appendix B. 
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My) APPENDIX A 


w HEIGHT OF THE TIDE AT ANY TIME” 


« . . : 

The height of the tide at times intermediate to the times of high and low water is needed on occasion, 
4 and may be computed by either numerical or graphical methods. One example of each method is presented 
ih here. using the predicted tides for a day at Point Mugu. 


kA Problem: Given that the predicted times and heights of the des are: 


“. Time Height Time Height Time Height Time —_ Height 
a 0039 4.9 O814 0.2 1510 3.) 1933 24 


* Find the height of the tide at 0300. 

I." Numerical Method 

". The duration of fall is O8® 14™ QO 39M = 7h ySm_ 

: The time after high water tor which the height is required ts 03" 00™ OOF 39M = QI2h APM 


; iy The range of tide 15 4.9 0.2 = 4.7 feet. 
* Entering table A-1 at the duration of fall of 7" 40™, which is the nearest value fo 77 35™~ the nearest 
* value on the horizontal line to 22 21 ys 26 18™ after high water. Following down this column to its inter. 
section with a range of 4.5 feet which is the nearest tabular value to 47 feet, one obtains 0.9 which. heme 
calculated from high water, must be subtracted from it. The approximate hemht at 03" OOM 4s, thetetore, 
‘a 49 09 = 40 feet. 


“ : : : 
, When the duration of rise or tall is greater than 10" 40™) enter the table with one-half the given duration 
on and with one-half the time from the nearest high or low water. but it the duration of rise or fall is fess than 4 
hours, enter the table with double the given duration and with double the time from the nearest high or low 
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Table A-1. Height of the Tide at Any Time 


Time from the nearest high water or low water 
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Obtumn trom the predi tions the high water and low water. one of which is betare and the other 
iter the tie for which Che height ows required) The difference between the times of occurrence of 
thes, trodes ss Che duration of cise of fall) and the difference betweea them heights i the range of tide 
for the above fable. bind the difference between the ceacest hit or how water aad the time tor 
whiete the beat ts cequircd 


Vetoe the table with the duratren of tise on tall printed in teas faced (ype. wht b most nearty 
tree tthe the aetuadl salou, anda Chat borvontal fine tad the tune from the nearest bagh oe bes 
weiter whieh agrees most nearky with the coresponding actual difference. The correction sought ty 
mothe codon direcths below. on the Ente wetle the came ot tre 

When the tearest tide uw bieh water. subtract the correc tien 

Voboor the neaest fide os low water. add the carted tion 
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% Graphical Method 


Tithe height of the tide is tequired tora number ot times ona certain day the full tide curve tor dhe day 
* may be obtaned by the one-quarter, one-tenth nile The procedure is as tollaws 


4! | On chossscetton paper plot the lugh and tow water pois i the order ot them occurence bor thre day 
My mewsunng time honzontally and hembt vertically | Phese are the basic points tev the curve 


ah Draw light straght tines connecting the points representing successive high and low waters 


os 


Divide cach ot these staaight dines into tour equal parts. The haliway pomtot cach dine aves arethe: 
pont for the curve, 


se 4 At the quarter powurt ddqacent te high water diaw a vertical dine above the portland at the qiater peut 
adqacent to low water draw a vertical fine below the pout. making the length of these nes equal teens 
tenth of the range between the high and low waters used The powits marking the ends ot these vertical 
44 lines give two additonal intermediate pomes far che curve 


tt S. Draw asmeoth cure through the points of high and ow waters and the intermediate pomts: making the 
curve well rounded near high and dow waters. This carve will approximate dhe actu tide curve atid 

- heights forany Game of the day may be readily scaled froma Phe resulting graph ots shown ta tigre A 
4! CAUTION 

Both methods presented are based an the assumption that the tise and tall Conform 


he teostimple cosine curves. Therefore the heights obtained will be approximate The 
toughness of approxrmation will vary as the tide curve differs fronn a case curve 
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a APPENDIX B me 
‘ EQUINOXES, SOLSTICES, AND LUNAR PHASES 1988 my 
NY ~ 
"" The dates and times for Vernal and Autumnal Equinoxes and Summer and “J 
Winter Solstices during 1988 are listed in table B-l. The 1988 dates and 
¢ times for phases of the moon are given in table B-2. Times are Pacific ~ 
y Standard Time; add 1 hour when Daylight Savings Time is in effect; add 2 | 
4 hours for times in the Barking Sands area. : 
P) Y 
= Table B-1. Equinoxes and Solstices, 1988, Point Mugu Area 
Vernal Equinox 20 March 0139 PST Beginning of Spring of 
'e Day and night equal length : 
. Summer Solstice 20 June 1957 PST Beginning of Summer : 
t Greatest duration daylight " 
R Autumnal Equinox 22 September 1129 PST Beginning of Autumn ry 
: Day and night equal length at 
a Winter Solstice 21 December 0728 PST Beginning of Winter y 
. Greatest duration darkness a 
. “d 
x Table B-2. Lunar Phases, 1988, Point Mugu Area : 
‘a JANUARY FEBRUARY MARCH APRIL 
DATE TIME DATE TIME DATE TIME DATE TIME m 
P Full Moon 03 1740 02 1251 03 0801 02 «0121 \ 
: Last Quarter ll 2304 10 ~=1501 11 0256 09 «1121 
‘. New Moon 18 2126 17.0754 17 1802 16 0400 . 
; First Quarter 25 1353 24 0415 8924 = 2041 23. 1432 ° 
, 7 
MAY JUNE JULY AUGUST « 
: DATE TIME DATE TIME DATE TIME DATE TIME ee 
> Full Moon 01 1541 -- see =s ==-> Se- Noor > 
if Last Quarter 08 1723 06 2221 06 0336 04 1022 et 
New Moon 15 1411 14 0114 13 1353 12. 0431 
a First Quarter 23 0849 22 0223 21 1814 20 0751 i, 
4% Full Moon 31 0253 29 1146 28 1925 27 0256 Ss 
ie ay 
SEPTEMBER OCTOBER NOVEMBER DECEMBER . 
td DATE TIME DATE TIME DATE TIME DATE TIME “e 
Me Last Quarter 02 1950 02 0858 Ol o2l1 -- 0 ae 
New Moon 10 2049 10 1349 09 0620 08 2136 x 
ts First Quarter 18 1918 18 0501 16 1335 15 2140 : 
“ Full Moon 25 1107 24 2035 23 0753 22 2129 “ 
Last Quarter aS Rats a>. ‘552 30 2249 30 2057 ¥ 
‘ 
" B-1 ‘ 
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Because the earth's period of revolution about the sun (365.24+ days) 
is not evenly divisible by the moon's period of revolution about the 
earth (27.32+ days), the dates and times of lunar phases, moonrise and 
moonset, and tidal data must be recomputed for each year. The following 
information, however, is based on geometrical relationships and holds 
true for all times: 


1. The New Moon rises at sunrise, crosses the meridian at noon, and sets 
at sunset. 


2. The First Quarter Moon rises at noon, crosses the meridian at sunset, 
and sets at midnight. 


3. The Full Moon rises at sunset, crosses the meridian at midnight, and 
sets at sunrise. 


4. The Last Quarter Moon rises at midnight, crosses the meridian at 
sunrise and sets at noon. 
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ww SUNRISE AND SUNSET TABLES ‘ 
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Sunrise, Sunset. end Duration of Twilight for Point Mugu. CA 
34°O7' N, 119°O7' W 


Note: All tleees ere Pacific Stenderd Time (120th meridien}; edd 1 hour when Daylight Sevings Time Is in oftect. 
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Pererege twilight Aarorage twilight 
Civil: 26 min. Civil: 23 min. Civil: 26 min. 
Meutical: $3 min. Mevtics!: 34 min. Meuticel: 57 min. 
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3 0807 
aN 
wey Mrerage twilight hwrerege twilight Aworege twilight Avorege twilight 
fw Civil; 79 min. Civil: 26 min. Civil: 23 min. Civil: 23 min. Ctwll: 27 min. Civil: 28 min. 
_ Neutical: 63 min. Mautical: 36 min. Movtical: 35 min. Meutical: $4 min. Meutical: $7 min. Meuticn!: 39 min. 
4 
' 
t Retain fer use in future yeors. These date valid through 2020. 
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Sunrise, Sunset. end Duration of twilight for Berking Sends, Kauel, HI 5 
22°O2' NM, 150°47' W 4 
Note: All times ere Aleske-Howall Stenderd Time (150th Meridien). : 
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Awerege tvllight Aerorege twilight Aerorage twilight 
Civil: 24 min. Civil: 23 min. Civili: 22 min. Ciwil: 23 min. Civil: 246 min. 
Mevticel: 31 min. Meutlcal: 49 min. Neutical: 48 min. Nautical: $0 min. Neutical: 33 min. 
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duerage twilight 
: 23 min. Civil: 22 min. Civili: 23 min. 


Meutical: 34 min. Neutical: 48 min. Meuticel: 69 min. 


Retein for use in future yeers. These dete valid through 2020. 
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